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PURPOSE: A device for accessing data of an 
optical disk having a multi-layer structure is ^ 
provided to simultaneously perform a focus jump 'i'^ 
for moving an optical beam to a target layer and *" 
a coarse seel< process through a sted move, so 
as to reduce a data access time. 
CONSTITUTION: A spindle motor(404) rotates an 
optical disk(402) at a constant speed. An optical 
pickup(406) irradiates an optical beam on the 
optical d)&K(402) from an objective lens to read 
data recorded on the optical dl5k(402). or 

records data on the optical disk(402). A focus servo(408) controls a focusing between the optical disk 
(402) and the objective lens. A tracking 5ervo(4lO) controls the optical pickup(406} to track a track of 
the optical dlsk(402). A sled sen/o(412) controls a transferring of the optical pickup(406) to a radial 
direction of the optical dlsk(402). A system controller(4l4) horizontally moves tho optical pickup(406) 
to perform a coarse seek process, and carries out a focus jump for moving the optical beam to a 
target layer during the coarse seek process, thon porforms a precise seek process moving to a target 
track by a track jump to access data. 
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(54) c^g dioiE-i 





^ dlOlEH =^^m SCl:A.3o)|AHo| D||o|E^ ^K\\±^ Zl g^ljOll ^A0\^\. 



^STiaiS 71|>if«(- 7HSJ ifAi|# ^il1E!-7)l; 4^7| cj-TfloiiAHat 7Ha ifAij A|aos.^EH rtSAjzj- guf^ 
&eJ-£|e3 it?i:ii as #^|sfJL S■5^■c• AHlStMl; ^^±L -^siol ^ ^oht A|a7;^x| 7i5Jlf 

m4^n; 5i D-^s ^ ^iioieh oiiAii:i:# :^-ii5th?ii* hih.^s *hcK 
^ asoii cc^se^, ci-g dioiE^ ^^o| sfdi^soiiAi 7HS! sss ^a|oii =i=iBifosMj t||o|E^o| °i\M\ 

^ E^gJ§ ^ XlciK 5E£.^ «Fo|Ma|H #c|>i3o)|AH a^H^ ^fio| ^^sfe ^ gioj ^ysft o|^o| 7h^ 
5£ 1-& 2S(dual layer) °S S Sc|>i3S| ^S-l- ^E|-tH £ao|cK 

£ 2t cl-s D)|o|EH =f-^% Sc:|>,ao||Ai, #hH2| d)|o|eH Q!jA||>^ Hh^oli cHah E|-o|°j u^E^tH ESolcK 

£ 3-& §ho|Ma|S. %z.\±.B. i-l-EFtH £?1o|cK 

£. 4fe Chg t|tO|E^ ^D|>i30||A^, ^^^Oj| IX^g D)|0|E^ 0!|Ai|>S: ;§,^*|o| g^£o|cK 

S 5t t||0|E^ 3f"^l^30l|Ai, ^Sdi tth# DllOlEi oi|A||>; CH e^ EhOlS U|.E|-tH SL 
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SO|D|-. 

E 6^ c^§ c||o|E^ =?-s.m 5Foi«ei= ini|>,aoi|A.H, ^ i^sioii tche D||o|E^ qs\m\^ ^*|o| gs^oich. 

£ 7^ C\B ^|0|E^ ^2E# 5hO|^£|H lfc|>iacH|AH, ^^□|0^| LChe t||0|EH Oi\M\^ ^^^011 E^O|°j 



irS-E ^i^l^a S-*|o|| 5hSt ^A)|sf7l|-b c^S(Multi layer) t||o|EH ^3E# i|-c|^3ol|A-l c||o|Ei 

^Aili^Aj s= go^ o|=-A|?)7| ^|o^ gH(focus jump)2h #e^|^ ^S(sled move)# 

(coarse seek)« #>>|oll s^ c^S dloiEl =?-^m ^1^1:^^3011 AH o| d||o|eH QljAll^ gj n g^^cHI 

S^ijH i^|:i;3(Compact Disc) §U c|^IS c^Plfe i^|:i:H(Digital Versatile Disc)£|- ^-S #c|:^;3L-^ MOD 
(Magneto Optical Disc)2^ If^h^l 7|^Sif# tf^^-^I^PI ^ISho^ o^el #(Layer)°S l! d||o|eH 

?3ES lfE|>i30|| 7|^£! t||0|EH# Q!|/.^|>^:S^t ah^S c^^^^ ^o| Ol^O) 5!CK -^.Aj, gns 
BjS o!iAl|>.m 0,3^^ *os. 0|#A|?J cK Zl ifw^S ^@ 0|#A|?:1 IfAij - 7H * | EVAijs 4= 

gjfhcK Df^jafo^ ee!j gicHi o|sn ^ujs o\^^\Qi lfAij(fine seek)* ^ ^\o\b] ^"aiI:^^^ 

fE 1-& 2ft(dual layer)°S S SE|>:a2| '-^E|■tH iaojcK 

£ loljAH xH|iS(io)o|| ^A^E! ifijei aoU, :»:i|2«{12)o)| ^A^=! ^gjaj bo|oi. xH|iS(io)ah xil2« 

(12) Afo|2| 7Ha|^ dolJi, a b ^ISsj =^^g7Ha|t c olcK s^aH =f^io| goll ^|x|s|-zi °s\M\^ sj-nxh eh 

t ^|5^l7h b?:laol^^ 7l-§shxK £ 2cHI £a|^ ^ei\2.\ ^zi N|o|eh oijAii:^: nhgoji qjf!- Eloia g^^sM £ 1 

o| d1|o|eH «iAl|:i: 2h§# -^ilshSj ^^^1 H 2011 Ai ^^(NORMAL MODE) SEt itS (NORMAL)^ 

3S-^Ei q|o|EH# £|={££^ aho|H)sh- ge^|o| i>fs# ^Ej-yjcK 

■?-{d, t1 >-iao||AH gn-i- A|3£j-S|-C|.. 3t5H:i; gsj] g S0||AH b %S.^9.\ 0\%0\ ^^^0\B[J1 ?^^^S\<^ 

(t2 ^£1), Jt^H^i^ A|£5hoi SfSoj ^2 S(b S)o)| 5?HA!Hj7i| ^^c|■.(t2 -'^IS) e>S# ^IsH t2 - 

t3 7;h7:|°| AI2J-0I a^hgh ^1 SBiiij AiSfih #e^|s A^a* Saj-cK A|5fH]-^ >^ia^Ei °h§o| 

A|a 7?\x\s.\ A|2.i-(ti - t3) #e|ol|^ SEHS AHM2h #e)|^ Aia-^ ^A|^^os 25.a|?jcK t3 - t4 #eJ- cH^e^l 
^ alHS SSH S =h^^3(-3l, t4 - t5 he-|» ^#shoi bxjgos ih^.i-ag o|#a|?|^ 7HS! 

« ==riy£.n^K t6 - t7 SH(track jump)* if^ajg 4=lS^ho:j afgjs t, xjgo^ o|#A|?|ni, t7 oj 

^o|| #e||o| ^i-E||o||AH D||o|EH oi!Ai|>;-i- Sal-cK 

£ 3^ Sho|H£|S ^B^|2| ^£E* i-hEhtH i°40|cK E. 321 a S(ROM layer)2h |§ S(RAM layer)o1|AH, d|| 

01 EH 7 1- 71 o^^(RAM d, ROM a)oj|AH eJ-AHfol ^xjjsW 7HS! Aissj-g S5H^ HS(drop) 

o| ^^SW £?1^o| nicHs ^l!2|x| stn 

o|2|. ao|, c|.g 3E|>iao)|AH §2H2| S 2} cHjojEH QijAH|>; ^Aj. § o|§# ^|£h a5H^ ass 

2} ^, #e1|H ^M(sled move)* #°^ 7H £.1 lysf?! uH^o)! °HM\d^ B[°iQ\ A^ch^l x|oj£|- sxHiaol X{cK 5E 

sj-OlHalH ^f-l^l^aoliAH-b a#El- tih2|- ^Oj a7H:^l ^S0| ^"-^Elt S^HiaOj S^Ch . 



e ^°|°| At7|2^ ^5i:1ia# SHaSPI *ISH, tllOlEH %Z.\±.^Q\\K^, CH|0|eH 5!|AH|>iA| ^ 
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M^^-^ -^^^ SI ^S- 

^^\^ n^SoFZI. -^^71 7-lSJ 7|7} §o|oi| gHj* ^^ftH^ 0|-#A|7|7| ^| ^^i^ 

^SHS cl-S Dl|o|E^ ac:|^aoj|AHo| cilolEi xilgsjcK 

S^|x|Oj|Ai ^Bl S 77^X|o| 4^:g7^a|# TilAh^j- ^ 7^ x| EfAUg XH|1EF7i|; a^7| X-jj 1 ^hTilcHI AH o| 7^*1 B^Aij Algo 

^^E^ :iiSA|y gn^^ SHj^ o|-^a|7|7| ^|o[ ^7i^ S5L# :^il2E!-:^l; -y^l xi|2^l^|oil Ai ^h«jo| 

S&S-S ^g^^ i^hS EH|o|E^ ^3£# ac|^aoilAio| q|o|Ei oijAii^;. ^^^ol xiiggcK 

Dj|0|E^o| E.\E.lB.[Q\^y\ 7|-^o[ xi| 1 o^Q^HK afujoj o,^- ^o|So^ Xi|2S^# ^^^\^ S# 

7H ^tl|*!- 3|-0|Ma|^ 3E|>iaOi|AHo| Q||o|Ei x^xioii ^CHAi, 

A^7| A-iM# XilOf^M °iAe ^|x|Oi|Ai S « 0|^A|^ i,^^ o^-^ 7H IfAtj g ^^^^^ 

0|§A|7|7| ^IS- ^7^:±: SH# ^ Q^Oil o|^|j S,^ eaH 0|-^^t-^ §^ g-Aljg ^og^^oi C-1|0|E^# 

<5!|Ai|rii3|-^ A|>,u aHMEH# ^fe 3|-o|Ha|H ^^E|>i3cH|A^o| z,i\o\B\ s-x|7|- xilgsicK 



Di|o|EHo| ^|^/^^o|H7^ 7t-^t} x-i|i o^q^hK ^^o\ ^Ms\x\ oJ:- ^ggo^ x^\2<^o^^ slj-^F-fe- «S 

:?H ^FOlnalH ifEl:^HO||A-j o| [:-j|o|E-| o!|Ai|>^: ^^o\\ $JajAH, 

o^o|;^lo^|A^ #7^x101 ^g7Hai# 7^i>iho_^ * 7-]^ ^^Al^s ^^^^^ Au^n\ saoi ^^7| s^ie^s 

Xl^h^ Xi|2t}:^l; Xi|2E[7i|CH|Aio| g7^|nj Aigo^^EH rl^S A|^} aJl^* ^gJS ^^go^ 0|gA|7|7| ?| 

°!- S7H:±: SHS xl|3E>7i|; A^7| 7:i|2'E!-:^|o|| Ai ^«jo| go^ 0|§Hj5l«^m ^^E^^S ^^i:^ 

S it7i:±: S^F^ xi|4tMI; ^^i±L ^^o| ^SsF^ ^ A|a77W 7i2ji|-Alj# 7i|^ 4^1!! 

n\ % n-^s ^ tl|o|E^ oi|Aii>i# ^1-^ n^^nm sn-i^s ^g^^ ^i-^ ^hoi^auB sc^i^^oii^i^i 

G1|0|E^ oS\M\±i ^l-aol AHlggcK 

i 4^ chg [:-||o|E^ ^q:A3o]|AH, ^ ^gojl ccf-^ cH|o|Ei oi|Ai|>: ^^*|o| g^^ojcK 



i 4011 iA|H.I - c^§ c^|0|E^ ^^El>ia(0|^K S[i|:^aBF 402). 2.EH(404), 

(406), it7i:^ Ai^{408), HEHa Ai^(41Q). #e^|^ AHM{412) % A|A.g) ?H E^e^(4i4)§ il^oj.c^. seH 

(404)-^ ^qr^^a(402)# S^H^ slQAl^cl.. ©^^(406)^ [:H#S!^^"N ^^±,B.(A02)o\\ 3£Ah^ho4 
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d^B.9.[ c^m^^ Mo\9] ^^i^m n\o]2i^[. ^sjiu (410)^ ^^^(406)01 ^^1:^3.(402)9] ^§ot-£ 

(414)^ A|:A.^ g^^l^ :^i|c>l3(-Qi. M^(40&), AH^(410) ^ AH^(412)# :^1|(>|3f-0i o^AH ^|x|oj| 

oi§A|7|7i ^itj- ^ ^^ a^oii si^h j^aiiss o|^3^^ §^ ifAjj^ ^^ly^Fo:! 

E. 5# S^BFOi £ 40\\ iA|£! ^Vx|o| Di|0|E^ ^^loj-^ C^#IL^ i 50\\A-\ £^(NORMAL 

MODE) ii^S(NORMAL)-E A|.,^iJo| >^ 3(402) ^-^bH c-l|o|Ei# ^iHCfE-^ s^Ol^)u|-^ #e^|o| L.^E^ 

Al^a ^Eg£H(4i4)^ BAljol A|^^£! A|S(t1l)o^^B-i A|eiO| ^nt} t22 A|Soj|Ai i£7H:^l §H# ^ 

A|^^Jl ^^i^ ojojoii #c>^7^^i(t13). oi ojoi at ^^^^ ^itfi c-i|o|E-j ai^ ^zxus - ti4)« 

^c:K ^^°ioi|AH 7H& ^Ai|,^# ^^[^ t^|o|E^ ^t^|7h £^ ^|;^|oi|AH ^ ^ c^j^ -l o|^^ ^^cHx^ oj- ccH 

o|l-A|7|^ ^^Klong jump)# alal^cK 7Ha ^' # S^Oayer jump) ^Zi -i-2}oil^ 
(406)2-1 c:H^^^7^ ^« ^^il^l-71 HfiHS AHS# o^e^7^uK g^S Ai5i# ^St[i:^K gUS Ai^ 

^ i^Aij al^SojlA^ oi|A^£| - :ghc|>^3 y-Al^ «^mo^o| qj^B}}^ ^x•i|^^7| ^Itj- Egnu A-ja.s| ^#o| 

i:^K o| CCH, ^Itl- ^Efol ^S^l-ni, ^eHS ^#ch|o|eh# ois^ho^ ;^i|cH o[cK g^g ah^-^ 7H& 

^^t A|a(t14)H^-^E^ 0 oilAi ^ §i tOj ^IB^cK t15 - t16 #°[ gH{track 

jump)* §a ^I^^^Ol, t16 0\^0\\ m^i\0\ ^^EHOj|A^ LMO\B\ 5!|Ai|>^# IBtFciK 

£ 6^ c[% DilolEH trhol^alH ac|:±:aol|AH, ^ ^□^oj) cl:^# i:i|o|EH oijAii^^ &x|2.| #^io|cK 

i eo\\ iA|H! A^:^| - c|-s Qj|o|Ei i^-^ ^|-o|^B|^ g-^t>ia(o|uK ^^cl:^::aa^ !}•; 602), 3^S(604), 

^ AiS(606), He«a AiM(608), #BJ!H AiM(610). ^n^m^(e^2) ^ A|:i,g| aH#&1(614)# il^t.M^K 

^[■olHal^ ^^\t^3.9.\ ^^i|7^ i 2011 £A|£|cH oi^k g g(ROM layer)-^ ^Mo\b-\ a|H.°} 7|"^oi- So|oi, # a(ROM 
a) m b{ROM b) i-l^cHxi oicK g a ?^^o]|^ # [:-1|o|eH7|- 7|^£M g b i.^^-^ C:i|o{EH7|- 

7|^£|(>] °JA| o>- o^^Q^O^ol y-A|.^At ^il#)o|EK |a #(RAM layer)^ ^W^i^.] ^\B./a[o\^7[ B 
o|ni. ig c^9^Ji\: 13 d"?i^H^ ^^ol^i 5icK M^n t:^|o|E^s a|^/^^o|H m ^ "^^^ a dS^oloi, g b 
#^f) c:i|o|Eio| ^|H/^^o|^7^ :?|-^^|-eK c E:i|o|£-i# ^|^/B^o|^ ^i- ^ S^(Sao| y}A^H|7:| 

^v- gQ4)o|cK £E 2Sh ao| ^ S« ^aluW o|^^ ^ soil C^|0|EH-& 7|^^f7| ^ItilAife B]\0\ 

^•1 #^{laser power)o| oz^£|-c^|^ ggio| g b S^o||Ai yA|.^ e^|o|x) ^bao\ ^^o| oi|Ai.£|7| ccH^olc}. ££ 

m ^ S^l CilOlEi o^cMg = g °_ ^^^h Soil g ^' a# SEl- Cl^a^l A-i|^7h S {^1 g 

o|tHA|7| ccH-^otcK i 6^1 &a|^ m a ?^^oi|Ai d '^Ai|>^3h^ §^L-K ^^c^^l 3 ^SQcK 

i>^^S(604). S7i>^ AiM(606), ^e«lj AH^(608) ^' #B^|^ AH^(610)cH| c^ti: i 4^1 S•:^|o^tA^s^ 

a^ig«^(612)t S^S(604)oi|Ai ^A^£|^ ^go| s g^l a?l^ol|Ai b ^^^HM o|^§F7HL.i., lyesi d ^^o\\A-\ 
c S^Hj^ o|-gA| ££^ 3 ^i-qj ^^tfo^ o|#A| o^Q^ § Tjj Aj^# SSt!-i^K 

Ai^gj 3^#HH(614)^ #BiiH AHM(6io)# x^|o^^^oi ^i^ioj|A-i ^s. H^H^ o\^A\^ 

^ If^S ^iy{t21 A|S) i7H:^ AHS(606)# XilCH^W ^n^m^{612)0\\A-\ o^O^ ^tiiai 

^(t22 A|§c>i|AH ^7-\^[0i ^S. SH^ 0|-^A|7|7| ^|oh ^7i>i SH# ^oBel ^^011 9.]^ 

STil AJS-^ i 70jtAi 7H£l a^llol A|X|(tll A|a)a ^. i£7H:^ SiE7^ ^Ol^^ A|g(t12)# ^S°[EK 9^ S 
7<| dS7F 0 Ol^^sl A|^^{t22 - t23) ^^[^ 5L9-\±: #^0| ^tSa^K a|7|AH. t22 - t23 a|^J- 

A|oje SE^ o|# ^^L-i g age^nl^ sal d 4^g7H£|oi| o|§|| ^ o|c:^ j£ 70] ^24 a|S 

0|#:o| i 5S| t13 A|g o|^o| ^xi-ji^ #^^FEh. 

^ ^^-B ^'•wa-^ ^>^|oiMI ^^S^l^l S^HD^, A|•A^LHa^|A^ g-S^I-oil s|o[ ggol 7F^1}-E #^o|eK 
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^ ^gOjl DC|-SDj, CH|0|E-| ^^-1- S[l|^30]|Ai 7^a a^^Il^ 3t7^r^ ^A|Oi| 4^oy 3j-0 CilOlEi^l 

^'Ail^ Efol « >^ 5^c:K ££o|-^ 3^0|^^|^ ^C^Ir^ii^OilAi ^#0| ^|-^ ^ ^0| ^^h^ go^ o|§0| 



'^^7| i^iAi Aia.. ^4]?J ^ #e^|^ Ai^-i- x■^|cH^^oi o^;^h ^|x|o||Ai H^^^ ^^^SS o|^a|7^ ^ 
^5 ^g^^ t:i|o|EH Sci^ih^oiiAiot DllOlEH q^lA^|>^, x^^i. 

-fej-i^l If-^^ t:H#^^^l ^It!- Hens A-i^ % A^^ # ojh.-'&m 

o| c■l|0|E^ on Ail >^ ^^:^t. 

x-iiit}7iioiiA-io| EfAij A|ao^^E^ :iigA|^} oi§A|7|7i ^1 ^.^ ^^ 

g}Ai)5 ^lyt} ^ cH|o|EH o!|Ai|>^-i- ol--^ n^'^n^ ^tj"l|-# -^gn^ ^i--^ ii^hS ^\\o\^\ 
o||AHo| [:-||o|Ei oijAii^ ^^a. 

3£S-oF^ S# n ^^ol^al^ ^^E|^3oj|AHo| c-i|o|e-| ^Ai|>^ g-xiojl 5:ic>|A-i, 
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M\6no\\ SiCHAi, A^7| A|:A,g| gjegBi^ 

7H ^bltF s^o|Ha|s. SfE|^ao||A-|o| q|o|EH e!|Ai|>; gj-ao)| aicHAi, 
SYI*|o||Ai s-a S77|-:»:|2| ^S7^E|S 7i|Ah& ^- 7H*! if-ill* JElhEl-Til; 
SSlol ?|9^52| ^^isfe x^l2&^?^l: 

§^ gAijg ^l!ev ^ tlloiEH 2!|Ai|>:-^ xi|6El?<l# "Sss sfe s|-o|Ha|s. SE|>iao)|Aio| tiioiei 



12 




^11 2 S 



^11 1 # 
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ROM a 



ROM b 



£33 
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